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(54) Offset printing press unit with removable cylinders 


(57) An offset printing press having plate (12) and 
blanket cylinder (14) retention mechanisms, each reten- 
tion mechan ism having at least on© trunnion (47a,b;49a. 
b) axialiy tiisplaceable between an operative position 
and a disengaged position. Said trunnion is freely dis- 
connected from an associated cylinder end in the dis- 
engaged position such that the plate cylinder and the 
blanket cylinder are removable from the printing press 
from between the frame structure. One of the cylinder 


retention mechanisms is selectively displaoeable rela- 
tive to the frame structure such that a distance between 
the cylinder axes of rotation is variable. The plate and 
blanket cylinders are ihus removable from the printing 
press and substitutable with replacement cylinders hav- 
ing a different outer circumference. The press compris- 
es a gear drive system (70) which remains fn gear 
meshed engagement with both the plate cylinder and 
the blanket cylinder regardless of the variable relatrve 
positions thereof. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates generally to off- ^ 
set printing presses, and more particularly to an offset 
printing press unit having removable plate and blanket 
cylinders. 

BACKGROUND OF THE INVENTION 

[0002] Offset printing presses are well known In the 
art. Typically, water and ink are supplied to a printing 
plate cylinder, and are then transferred to a blanket cyl- 
inder for printing onto sheets or web, fed between the 
blanket cylinder and an Impression cylinder. The water 
supply to the plate cylinder U6uaJly comprises a damp- 
ening unit having a dampening form roller which con- 
tacts the plate cylinder and is fed water from awaterpan 
through intermediate water transferring rollers. Similar- 
ly, an inking unit transfers ink from an ink supply to the 
plate cylinder through an ink transfer and application 
rollers. 

[0003] While such presses have fixed lateral dimen- 
sions, end as such printed products wider than the 
length of the cylinders cannot be produced, the circum- 
ference of the rotating cylinders determines the length 
of each repeated pattern being printed onto the web or 
sheets passing therethrough. Accordingly, the larger the 
circumference of the plate and blanket cylinders being 
used, the longer the printed pattern that can be pro- 
duced. Therefore, in order to permit a press to be mod- 
ified to permit printing of difference sized "repeats", or 
each repeated pattern thai is printed onto ttie web tor 
each revolution of the cylinders, it is desirable to be able 
to use plate and blanket cylinders of different circumfer- 
ences in order to be able to vary the repeat size provided 
by the press. 

[0004] To achieve this desired press convertibility, it 
has been know to provide an offset press with a remov- 
able cylinder cartridge, having at least the plate and 
blanket cylinders mounted therein. For such a cartridge 
to be removed from the rest ot tne printing press, the 
cylinders must be disengaged from one another, and the 
entire cartridge Is slid out as a single unit from the frame 
of the press. A replacement cartridge having therein 
plate and blankei cylinders of a smaller or larger circum- 
ference, is then Inserted into the press in place of the 
original cartridge. This therefore permits the press to be 
converted to change the size of the repeat produced 
with each rotation of the press cylinders. While this so- 
lution provides the press with repeat ei2e flexibility, each 
cartridge is large and costly, and therefore the practical 
range of flexibility is generally limited by the cost and 
space considerations of keeping many different car- 
tridges having cylinders of various sizes. 
[0005] Various printing presses having removable cyl- 
inders are also known. However, to permit the removal 


of the cylinders requires them to be disengageablefrom 
one another. The precisely set contact stripe between 
the cylinders is therefore often lost. Further, this typically 
also requires that thB intermeshed gears driving the cyl- 
inders can be completely disengaged from each other 
every time a cylinder is to be removed, and easily re- 
engaged once a new replacement cylinder Is introduced 
into the press. A known way to avoid this problem is to 
completely replace the gear train by drive motors used 
to drive the cylinders at the necessary speeds. Particu- 
larly, some presses employ a drive motor for each cyl- 
inder, thereby circumventing the requirement of gear 
trains completely. However, printing presses which are 
completely driven by servo drive systems are more ex- 
pensive and more complex than those which use tradi- 
tional gear train drives. Further, if any of the drive motors 
are incorrectly set or malfunction , the resultant mis- 
match in cylinder speeds can cause defective printed 
product or damage to the press. 

SUMMARY OF THE INVENTION 

[0006] K is an object of the present invention to pro- 
vide an offset printing press with independently remov- 
able plate and blanket cylinders. 

[0007] It is also an object of the present invention to 
provide an offset printing press having plate and ble nket 
cylinders with replaceable outer sleeves. 
[0008] ft is an object of the present invention to pro- 
vide an offset printing press having a cylinder drive link- 
age mechanism which maintains gear mesh when cyl- 
inders are disengaged from one another. 
[0009] It Is another object of the present invention to 
provide a variable form roller throw-off and strip adjust- 
ment mechanism for an offset printing press. 
[0010] Therefore in accordance with the present In- 
vention, there is provided an offset printing press com- 
prising: a plate cylinder, a blanket cylinder and an im- 
pression cylinder eaoh mounted in a frame structure for 
rotation about parallel individual axes of rotation, the 
plate cylinder and the blanket cylinder having a common 
outer circumference defining a print repeal size pro- 
duced by the plate and blanket cylinders; plate and blan- 
ket cylinder retention mechanisms respectively engag- 
ing the plate cylinder and the blanket cylinder, each re- 
tention mechanism comprising first and second trun- 
nions rotatable within the frame structure and respec- 
tively engageable to a corresponding cylinder end, at 
least one of said first and second trunnions being axially 
dispiaceable by an actuating member between an op- 
erative position and a disengaged position, said at least 
one trunnion being fastenable in meting engagement 
with said corresponding cylinder end in the operative po- 
sition and freely disconnected from said corresponding 
cylinder end in the disengaged position, such Chat the 
plate cylinder and the blanket cylinder are removable 
from the printing press from between the frame struc- 
ture; and wherein at least one of the plate and blanket 
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cylinder retention mechanisms is selectively displacea- 
ble relative to the frame structure such that a distance 
between the axes of rotation is variable, said at least 
one cylinder retention mechanism being fastenable in a 
desired position to maintain the distance at a predeter- s 
mined value; whereby the plate and blanket cylinders 
are removable from the printing press and substitutable 
with replacement cylinders having a different outer cir- 
cumference, thereby providing a correspondingly differ- 
ent si2ed print repeat when the replacement cylinders 
are installed into the printing press. 
[001 1 ] There Is also provided, in accordance with the 
present invention, a cylinder drive system for an offset 
printing press having a plate cylinder and a blanket cyl- 
inder mounted In a frame structure such that a distance 
between axes of rotation thereof is selectively variable, 
the cylinder drive system comprising: a drive motor op- 
erailvely connected to one of the plate cylinder and the 
blanket cylinder to provide driven rotation thereto; a gear 
drive linkage mechanism operably inter-engaging the 
plate cylinder and the blanket cylinder such that the 
drive motor drives both the plate and blanket cylinders; 
and wherein the gear drive linkage mechanism remains 
jn gear meshed engagement with both th© plate cylinder 
and the blanket cylinder regardless of the variable rela- 
tive positions thereof. 

[0012] There may also be provided, in accordance 
with the present invention, an offset printing press in- 
cluding a plate cylinder, a blanket cylinder and an im- 
pression cylinder mounted In a frame structure in serial 
contactable engagement, the printing press comprising 
a cylinder adjustment mechanism operable to displace 
at least one of the plate cylinder and the impression cyl- 
inderbetween a predetermined printing position, where- 
in said at least one of the plate cylinder and the impres- 
sion cylinder is In contacting engagement with the blan- 
ket cylinder, and a disengaged position, wherein said at 
least one of the plate cylinder and the impression cylin- 
der is removed from contacting engagement with the 
blanket cylinder,- the cylinder adjustment mechanism 
being selectively acluable and providing controlled var- 
iable displacement of said at least one of the plate cyl- 
inder and trie impression cylinder relative to the blanket 
cylinder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Further features and advantages of the 
present invention will become apparent from the follow- 
ing detailed description, taken in combination with the 
appended drawings, in which: 

[0014] Fig. 1 shows a schematic side elevation viow 
of an offset printing press according to the present In- 
vention; 

[0015] Fig. 2 is a schematic perspective view of a 
drive linkage mechanism according to the preseni in- 
vention, for use on the printing press of Fig. 1 ; 
[0016] Fig. 3a is a schematic side elevation view of 


the drive linkage mechanism of Fig. 2, showing the plate 
and blanket cylinders of the present printing press In a 
first position; 

[0017] Fig. 3b is a schematic side elevation view oi 
the drive linkage mechanism of Fig. 2, showing the plate 
and blanket cylinders In a second position; 
[0018] Fig. a is a schematic front elevation view of the 
plate and blanket cylinders and the drive linkage mech- 
anism of Fig. 2; 

[0019] Fig. 5a is a schematic side elevation of the off- 
set printing press of Fig. 1 . having plate and blanket cyl- 
inders ot a first diameter; and 

[0020] Fig. 5b Is a schematic side elevation of the off- 
set printing press of Fig. 1 , having plate and blanket cyl- 
inders or a second, larger diameter. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0021] Referring to Fig. 1 and f=igs. 5a and 5b t the off- 
set printing press 1 0 generally comprises a cartridge or 
unit 1 5, which can be selectively removed from the main 
portion ofthe printing press 10. The printing unit 15 com- 
prises a plate cylinder 1 2, blanket cylinder 14 and an 
impression cylinder 1 6 all supported within a common 
frame structure 18. Water and ink are supplied to the 
plate cylinder 12 by the dampening unit 22 and the ink- 
ing unit 20 respectively. The inking unit 20 generally 
comprises ink transmission rollers 26 and Ink applica- 
tion rollers 26. The inking unit 20 receives ink from an 
ink supply and transmits ii to the plate cylinder 1 2. The 
muiti roller dampening unit 22 generally comprises a 
dampening form roller 30 in direct contacting engage- 
ment with Oi e plate cylinder 1 2 and with dampening fluid 
transfer rollers 32, which transfer the dampening fluid 
from the dampening supply 34 to the dampening form 
roller 30. The plate cylinder 12 generally comprises a 
clrcumferentially disposed printing plate on the outer 
surface thereof, the circumference of the plate cylinder 
corresponding to the length ofthe print repeat produced 
by the printing plate. The water and ink fed to the plate 
cylinder 12 are transferred from the exterior surface 
thereof to the blanket cylinder 14, which Is in contacting 
engagement with the plate cylinder 12. Either sheets or 
a continuous web are fed between the blanket cylinder 
14 and an impression cylinder 16, which is similarly in 
contacting engagement with the blanket cylinder 14. All 
cylinder rollers are rotatable and in precise contacting 
engagement with each adjacent roller along a contact 
stripe, such that fluid is transferred from one roller to the 
next. The term contact etripe Is used herein to define the 
line of contact between two cylindrical rollers in contact- 
ing engagement. This contact stripe is precisely set. to 
ensure exact and uniform contact pressure the entire 
length of the rollers. 

[0022] As mentioned above, the circumference of the 
rotating cylinders determines the length of each repeat- 
ed pattern being printed onto the web passing there- 
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through. The term repeat ia generally used herein to de- 
fine this repeated pattern lhai is printed on the web for 
every revolution of the plate and blanket cylinders. In 
order to allow for a wide range of print repeat sizes el a 
relatively low cost, the offset printing press 10 of the s 
present invention permits the plate and blanket cylin- 
ders 12 and 14 respectively to be independently re- 
moved from the printing unit 15 such thai they can be 
replaced with corresponding cylinders having a different 
circumference. This accordingly permits the size of the 
repeat to be easily changed. Rather than having Id store 
a large number of pairs ot plate and blanket cylinders 
12,14 having different circumferences, the interchange- 
able plate and blanket cylinders 12,1 4 of the present In- 
vention preferably have common central mandrel shafts 
to which outer sleeves of various circumferences can 
be selectively engaged. 

[0023] Particularly, referring to Fig. 1 , tne plate cylin- 
der 12 comprises a central mandrel shaft 52, which has 
a central axis 46, and an outer plate sleeve 54 mounted 
thereto. The outer plate sleeve 54, as with all inter- 
changeable sleeves disclosed herein, is mounted to the 
central mandrel such that the sleeve is removably en- 
gaged thereto and is rotatable therewith. The sleeve 
may be press fit onto the mandrel, or otherwise fixed in 
place thereon. To remove such a press fit sleeve, air 
pressure is preferably used to create an air layer be- 
tween the sleeve and the mandrel shaft, thereby permit- 
ting the sleeve to freely slide off the mandrel shaft. The 
central mandrel shaft 52 of the plate cylinder 12 is held 
in the press by a plate cylinder retention mechanism, 
which comprises at least one aerially dlspiaoeable plate 
cylinder trunnion 47a (seenin Figs. 2 and 4), An axiaJly 
fixed plate cylinder trunnion 47b supports the opposite 
end of the cylinder, and is rotatable within the press 
frame. The plate cylinder trunnions 47a,b engage the 
mandrel shaft 52 in a predetermined center position and 
are free to rotate in their frame mountings. The trunnions 
47a, b are positioned In place in the frame structure 1 B 
by bearings within which they are free to rotate. The 
trunnions 47a ? b engage the ends of the mandrel shaft 
52 such that substantially no relative rotation therebe- 
tween occurs when they are in mated engagement. Ax- 
ial outward displacement of at least the trunnions 47a 
permiLs the removal of the plate cylinder 12 from the 
press, and will be described m further detail below. While 
preferably only the one plate cylinder Lrunnion 47a Isax- 
ially displaceable, ft s understood that both plate cylin- 
der trunnions 47a and 47b may be axially displaceable. 
[0024] The blanket cylinder 14 comprises a central 
mandrel shaft 58 having a central axis 48. In the embod- 
iment of Fig, 1 , an outer sleeve 60, having the same first 
outer circumference as the plate sleeve 54, is similarly 
mounted to the central mandrel shaft 58 of the blanket 
cylinder 14. The blanket cylinder's displacement line 43 
depicts the possible locations for the blanket cylinder 
central axis 48 with i n th e frame. The blan ket cyii nder 1 4 
Is also preferably removably engaged within the press 


by a blanket cylinder retention mechanism, which com- 
prises at least one axially displaceable blanket cylinder 
trunnion 49a (seen in Figs. 2 and 4) that engages and 
supports one end of the central mandrel shaft 58 of The 
blanket cylinder 14. An axially fixed blanket cylinder 
trunnion 49b supports the opposite end of the cylinder, 
and is rotatable within the press frame. The blanket cyl- 
inder trunnions 49a and 49b extend through the frame 
structure 18 of the printing unit 15, being supported and 
located therein by translating bearing-blocks 63 (as 
seen Figs. 5a and 5b) which can slide within corre- 
sponding guide slots 84 defined In the frame structure 
18, such that the central axis 48 of the blanket cylinder 
14 can be located anywhere along the blanket cylinder 
central axis displacement line 43. The translating bear- 
ing-blocks 63 can be fixed In any desired position within 
the guide slots 84. While preferably only the one blanket 
cylinder trunnion 49a is axially displaceable, It Is under- 
stood that both blanket cylinder trunnions 49a and 49b 
may be axially displaceable. 

[0025] Actuating members are preferably used to dis- 
place at least the trunnions 47a and 49a between inner 
the operative position, wherein the trunnions are forced 
into mating engagement with the ends of each cylinder 
such that the trunnions and the cylinders rotate together, 
and the disengaged position, where the trunnions are 
freely disconnected from the ends of the cylinders such 
that removal of the cylinders is possible. The actuating 
members can beany suitable mechanism f or axially dis- 
placing the trunnions inward and outward relative to the 
cylinders, such as for example a pneumatically operated 
cylinder. Preferably, the actuating members are remote- 
ly operated, such that the trunnions can be engaged and 
disengaged from the cylinders by a press operator from 
a control station. However, a manual override for such 
a pneumatically operated actuating member can also 
provided. 

[0026] Thus, both the plate cylinder 12 and blanket 
cylinder 14 can be independently removed from the 
press. Once removed, the outer sleeves 54 and 60 can 
be disengaged from the central mandrel shafts 52 and 
58 of the plate cylinder 12 and the blanket cylinder 14 
respectively. This therefore permits the outer sleeves to 
be replaced by alternately sized sleeves, such that the 
overall outer circumference of the cylinders can be var- 
ied. Preferably, only the outer sleeves on the common 
central mandrel shafts need be replaced In order to 
change the size of the repeat produced. However, it is 
also possible to use solid or one-piece cylinders without 
Sleeves, in which case the entire cylinder is replaced. 
Although, this may be more expensive and necessitate 
greater storage requirements, one-piece cylinders are 
nonetheless useful for certain printing applications. 
[0027] The bearing mounting assembly 53 of the plate 
cylinder 12 are preferably not translatable within the 
frame structure 18, regardless of the size of the plate 
cylinder 12, however the mounting assemblies 53 are 
rotatable therewithin. Referring to Fig. 2. each end of 


15 


. 25 


so 


35 


40 


45 


50 


4 


PAGE 18/44 * RCVD AT 10/13/2005 11:13:17 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/30 1 DNIS:2738300 * CSID:514 286 5474* DURATION (mm*s):12-16 


10/13/05 11:23 FAX 514 286 5474 OGILVY RENAULT ©019 


7 EP 1473 158 A1 8 


the plate cylinder 12 (more particularly each trunnions 
47a) is preferably eccentrically engaged within the ro- 
tatable mounting assembly 53. which can be selectively 
rotated within the frame IB by a suitable mechanism 
such that the plate cylinder is disconnected from con- 
tacting engagement with the blanket cylinder 14. This 
■throw-off" permits the printing to be interrupted, and 
subsequently resumed, without having to precisely re- 
adjust the contact stripe between the two cylinders. 
When printing is thus interrupted, the Impression cylin- 
der 16 can also be nhrown-off" (ie: disconnected from 
contacting engagement with the blanket cylinder 14) 
with a suitable mechanism. 

[Q02B] The Inking unit 20 and dampening unit 22 are 
displaceable as required to accommodate the particular 
size of plate cylinder employed, while remaining in con- 
tact therewith. Altnough The plate cylinder 12 is eccen- 
trically mounted, and therefore can be slightly displaced 
such ihtfi ii is disengaged Trom contact with the blanket 
cyimdcf 14 the central axis 46 of the plate cylinder 12 
oncrwisc remains sec j red in place within the frame 
5iruc:utc ifi This therefore, requires that the blanket 
cylinder 14 is seleciTvrMy displaceable using the trans- 
late tearing blocHs 63 as described above, such that 
cylinders o' various diameters can be accommodated 
and a desired contact stripe is maintained between the 
adjacent cylinders. Irresocctive of the size of the cylinder 
(or the ouier sleeve thereof) being used. 
(0029) As shown in Figs. 5a and 5b, the relative posi- 
tions of different sized printing cylinders can be seen. In 
Fig. 5a. a plate cylinder 12a and blanket cylinder 14a 
having a first (smallest) diameter are shown. The bear- 
ing-blocks 63 of the blanket cylinder are therefore locat- 
ed at the uppermost position within the guide slots 84. 
In Fig. 5b, replacement plate cylinder 12b and blanket 
cylinder 14b having a larger diameter have been in- 
stalled in the press unit in place of the original plate and 
blanket cylinders 12a : 14a. The central axis 46 of the 
plate cylinder is evidently disposed in the same positron, 
while the central axis 48 of the blanket cylinder has been 
displaced away therefrom, due to the translation of the 
blanket cylinder bearing-blocks 63 which have been dis- 
placed within the guide slots 84 such that the larger di- 
ameter plate and blanket cylinders 12b. 14b are reposi- 
tioned having a predetermined coniaci stripe therebe- 
tween. 

[OO30] As seen in Figs. 5a and 5b, the fixed-size im- 
pression cylinder 16 is preferably nol interchanged re- 
gardless of the size of plate and blanket cylinders In- 
stalled, and remains pivoiably engaged within the press. 
Particularly, the Impression cylinder 16 is adjustable on 
pivoting arms 40 such that tho impression cylinder 16 
can be correctly positioned with respect to the blanket 
cylinder 1 4, irrespective of the size of outersleeve being 
employed on the central mandrel shaft 58 thereof. The 
contact stripe can therefore be maintained therebe- 
tween, throughout The range of print repeat sizes possi- 
ble using the selected sleeve circumferences. The cent- 


er of rotation 44 of the impression cylinder 16 is thus 
displaceable, by the pivot arms 40. along trie impression 
cylinder adjustment arc 42. Once the impression cylin- 
der 16 is positioned in the desired location on the dis- 

5 placement arc 42, it can be Fixed in position such that 
the coma* stripe between the blanket cylinder 14 and 
the "mpression cylinder 16 is maintained, and the im- 
pression cylinder 16 can nevertheless rotate about its 
central rotation axis 44. The impression cylinder 16 Is 

10 accordingly always the same size, regardless ol the 
chosen circumferences of the plate and blanket cylin- 
ders^.^. 

[0031 ] Referrl ng now to Rgs. 2 to 4 , a single drive mo- 
tor 71 , which directly drives the plate cylinder 12 of the 

15 printing unit 15, and the plate cylinder 1 2 is linked with 
the blanket cylinder 14 by a drive linkage mecnanlsm 
70. The drive motor 71 can either be coax i ally arranged 
with me plate cylinder (as shown In Fig. 4) or offset 
therefrom and interlinked by an idler gear. When the 

2o drive motor is said to "directly drive" the plate cylinder 
herein, it is to be understood thai this includes the em- 
bodiment in which the plate cylinder gear and the drive 
motor are offset from each other and linked by an idler 
gear meshed therebetween. As best seen In Fig. 2, the 

is drive linkage mechanism 70 comprises a blanket cylin- 
der gear 76 and a plate cylinder gear 72, disposed on 
common ends of each respective cylinder. First and sec- 
ond idler gears 74 and 75. intermeshed wfth each other 
and the plate cylinder gear 72 and the blanket cylinder 

30 gear 76 respectively, complete the gear train between 
the two cylinders. The drive linkage mechanism 70 com- 
prises a first linkage arm 7B and a second linkage arm 
80, relatively pivotal wtth respect to each other about a 
first pivot axis 79, which Is preferably coaxial with the 

as shaft of the second idler gear 75 in meshing engage- 
ment with the blanket cylinder gear 76. The first linkage 
arm 78 is also pivotal about the central axis 46 of the 
plate cylinder 12. The first linkage arm 78 comprises a 
lateral retaining mechanism 82 which engages the 

40 frame structure 18 such thai substantial lateral move- 
ment of the linkage arms Is prevented. 
[0032] Accordingly, ttie drive linkage mechanism 70 
ensures that the distance between the central axes of 
the plate cylinder gear 72 and the first idler gear 74 re- 

45 mains constant, as does the distance between the blan- 
ket cylinder gear 76 and the second idler gear 75. The 
two idler gears remain intermeshed regardless of the 
positions of the first and second linkage amis 76 and 
80. Accordingly, the drive linkage mechanism 70 per- 

so mlts the distance between the central axes 46 and 48 
of tho plate cylinder 1 2 and the blanket cylinder 1 4 to be 
varied, without disengaging the gear train linkage ther- 
ebetween. This enables the gear mesh through the gear 
train to be maintained, even as the cylinders are moved 

55 relative to each other. The blanket cylinder 14 can ac- 
cordingly be Translated along the blanket cylinder dis- 
placement line 43. the translating bearing-blocks 63. 
within which the trunnions 49a,b of the blanket cylinder 
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are mounted, sliding In the corresponding!/ shaped slot 
84 defined In the frame structure 18. without having to 
disengage to the gear train. This therefore permits 
sleeves of various diameters to be used, thereby requir- 
ing various positions of the cylinders, without having to 
disengage or reset the mechanical gear linkage be- 
tween the plate and blanket cylinders. This represents 
a significant time savings and makes modifying the 
printing press to vary xhe repeat length of the printed 
product much easier In some prior art systems which 
permttfor Interchangeable cylinders or cylinder sleeves, 
the gear ring for each cylinder must also be changed at 
the same time as the sleeve thereon. This is not true of 
the present drive train and linkage mechanism, as the 
gears remain intermeshed regardless of the position of 
the cylinders, andtne drive motor can be driven at a se- 
lected angular speed required to accommodate the cho- 
sen sleeve diameters. 

[0033] The impression cylinder 1 6 is preferably driven 
by a smaller transfer gear 64, located at the pivot point 
41 of the impression cylinder 16, which can be driven 
by an independent drive motor or the press main drive. 
[0034] Fig. 3a discloses the drive linkage mechanism 
70 of the printing unit 15, wherein the plate cylinder 12 
and the blanket cylinder 14 have smalteet sized cylinder 
sleeves thereon. Accordingly, the blanket cylinder 14 is 
located in an uppermost position within the slot 84. Fig. 
3b depicts the printing unit, wherein the cylinder sleeves 
of the plate and blanket cylinders I2 r l4 have been In- 
terchanged for ones having a larger outer diameter. Ac- 
cordingly, the spacing necessary between the central 
axes of the two cylinders is much greater, such that the 
larger diameters of the cylinders can be accommodated. 
The blanket cylinder is therefore displaced, along the 
blanket cylinder displacement line 43, to the lower end 
of the slot 84 in the Irame. This is done without having 
to disengage the gear train linkage between the plate 
and blanket cylinders. Particularly, by sliding the bearing 
blocks of the blanket cylinder downward, the second 
linkage arm 80 is forced to pivot downward about the 
first pivot axis 79 and the first linkage arm 78 corre- 
spondingly moves by slightly pivoting about the central 
axis 46 of the plate cylinder 1 2. The idler gears 74 and 
75 maintain intermeshed engagement, with each other 
and the plate and blanket cylinder gears respectively, 
during the full range of movement. Further, by accurate- 
ly controlling the movement or the drive linkage mech- 
anism 70, the contact stripe between the plate cylinder 
1 2 and the blanket cylinder 1 4 can also be precisely se- 
lected. 

[0035] Referring now back to Fig. 4, the trunnions 47a 
and 49a of the plate cylinder 1 2 and the blanket cylinder 
14 respectively, are adapted for translation within the 
frame structure 1 8 In a direction 51 parallel to, and more 
particularly coaxially with, the central axes 46 and 48 of 
tha plate and blanket cylinders respectively. In order to 
permit the complete removal of the plate and blanket 
cylinders from the press, the trunnions 47a,49a can be 


slid outwardly, thereby disengaged the inner ends of the 
trunnions 47a,b and 49a,b from the outer ends of the 
central mandrel shafts 52 andfiB of the plate and blanket 
cylinders respectively. The trunnions 47a.49a are only 
5 required to outwardly translate by a distance large 
enough to permit the cylinder to drop out from the inner 
ends of the trunnions. While the trunnions 47b ,49b are 
preferably fixed, it is to be understood that these trun- 
nions could also similarly be axial ly displaced simulta- 
neously with the trunnions 47a,49a to engage and dis- 
engage both ends of the plate and blanket cylinders. 
The trunnions 47a,49a of each cylinder can be inde- 
pendently operated, such that each cylinder can be se- 
lectively removed when desired. This can be done either 
remotely, such as by a pneumatically operated mecha- 
nism, or manually. The translation of the trunnions does 
not affect the position of the gear train and drive linkage 
mechanism 70. which remain substantially laterally 
fixed In place regardless of whether the trunnions are in 
the engaged mode, wherein the trunnions and central 
mandrel shafts are pressed into engagement Such that 
no relative rotation therebetween is possible, or in the 
disengaged mode, wherein the cylinders can be com- 
pletely removed from the press. Thus, removal of the 
cylinders is possible without having to remove or disen- 
gage the bearings, within which the cylinder trunnions 
rotate, from the frame structure 18 of the printing unit 
'15. Additionally, the sleeves can be easily changed on 
the central mandrel shafts once they have been re- 
moved from the press. 

[0036] The plare cylinder 1 2 Is also preferably provid- 
ed with a lateral adjustment mechanism, driven by an 
independent motor, which allows the press operator lo 
make slight lateral adjustments in the position of the 
plate cylinder 1 2 relative to the blanket cylinder 1 4. This 
permits fine lateral relative adjustment of the two cylin- 
ders to ensure a precise contact stripe therebetween. 
[0037] The dampening unit 22 and the Inking unit 20 
are preferably driven by the same drive used for the Im- 
pression cylinder 16. A servo motor drive, independent 
of the main motor 71 used to drive the plate cylinder 12, 
is preferably provided for the impression cylinder 16. 
However. tnJs Impression cylinder servo drive Is prefer- 
ably only used to make small adjustments to the speed 
of the impression cylinder (ie: to "trim" the speed) and 
is therefore used Tor control rather than power. The main 
drive power for the impression cylinder 16 is preferably 
provided by the main press gear linkage. 
[0038] In order to provide the maximum mechanical 
rigidity of the blanket cylinder 14, and in order to elimi- 
nate issues of imprecise impression setting repeatabil- 
ity, an impression "throw off/on" control is further pref- 
erably provided. The impression throw-off feature per- 
mits the plate cylinder 12 and the Impression cylinder 
16 to be displaced by a small preset amount, such that 
they are disengaged from contact with the blanket cyl- 
inder 1 4. Tnis permits printing to be interrupted , without 
having to drastically displace the cylinders relative to 
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each other, and permits printing to be easily re-started, 
without having to precisely reset the contact stripes be- 
tween the cylinders. As described above, the plate cyl- 
inder can be "thrown-off to stop printing by being ec- 
centrically mounted In the rotateble mounting assembly 
53. Thus, the rotatabls mounting assembly 53 can be 
rotated within the frame structure 1 8> such that the plate 
cylinder is slightly displaced away from the blanket cyl- 
inder. The impression cylinder 1 6 is also disengageable 
from the blanket cylinder 14 by an adjustment mecha- 
nism 86. described In greater detail below. 
[0039] Particularly referring to Figs. 5a and 5b, the im- 
pression cylinder adjustment mechanism ae comprises 
a first actuator 81 . such as a pneumatic cylinder for ex- 
ample, having a first translating end 83 which is pivota- 
bly engaged to the impression cylinder pivot arm 40. A 
second, opposed end 85 of the first actuator 8t Is piv- 
otably engaged to an eccentric mounting assembly 87 
which is rolatable within the frame sLructure 18 of the 
printing unit 15. The eccentric rotating assembiy 87 of 
the first actuator 81 is rotatab I e by a second actuator 89, 
preferably a smaller pneumatic cylinder. A first translat- 
ing end 95 of the second actuator 89 is engaged to the 
eccentric rotating assembly 87 by a link member 88. 
Each end of the link member 88 is respectively pivotably 
connected with the translating end 95 of the second ac- 
tuator 89 and the second end 85 of the first actuator 
which is eccentrically engaged to the rotating assembiy 
87. A second end 97 of the second actuator 89 is not 
dispiaceable, but is pivotably fixed to the frame structure 
18. 

[0040] Accordingly, the first actuator 81 is used for im- 
pression adjustment, such that the impression cylinder 
can be displaced to accommodate the particular size of 
blanket and plate cylinders being employed, and to con- 
trol the contact pressure between the impression cylin- 
der 16 and the blanket cylinder 14. By extending or re- 
tracting the first translating end 83 of the first actuator 
81 , the impression cylinder pivot arm 44 is thus pivotsd 
such that the impression cylinder 16 displaced as re- 
quired. The first actuator 81 preferably has a relatively 
large travel, such that plate and blanket cylinder of var- 
ious sizes can be accommodated. However, the first ac- 
tuator is also preferably precisely controlled, such that 
a desired contact pressure between the Impression cyl- 
inder 1 6 and the blanket cylinder 1 4 can be set. Once 
this is set, Ihe first actuator 81 is locked, such thaL Lhe 
relative positions of the first and second ends thereof 
are fixed. 

[0041] The second actuator 89 of the impression cyl- 
inder adjustment mechanism 86 is used to "throw-on" 
or "th row-off 1 the impression cylinder 16, such that print- 
ing can be started or stopped when required. Displacing 
the translating end 95 of the second actuator 89 acts to 
rotate the eccentric rotating assembly 87 within the 
frame structure 18, thereby slightly displacing the sec- 
ond end 85 of the locked first actuator 81 by a slight 
distance, which accordingly disengages the impression 


cylinder 16 from contact with web 11 and the blanket 
cylinder 14 by said slight distance. This slight distance 
generally corresponds to the eccentricity .of the second 
end 85 of rhe first actuator 81 relative to the center of 

5 rotation of the rotating assembly 87. Thus, the precise 
location of the impression cylinder and the contact stripe 
relative to the blanket cylinder can be preset by the first 
actuator 81 and then locked in position, and the second 
actuator 89 can be activated to easily engage and dls- 

10 engaged the impression cylinder 1 6 with the blanket cyl- 
inder 1 4. without having to reset the position and contact 
stripe each time. 

[0042] The embodiments of the invention described 
above are intended to be exemplary. Those skilled in 

*5 the art will therefore appreciate that the forgoing de- 
scription is Illustrative only, and thai various alternatives 
and modifications can be devised without departing 
from the spirit of the present invention. Accordingly, the 
present is intended to embrace all such alternatives, 

so modifications and variances which fall within the scope 
of the appended claims. 


Claims 

1 . An offset printing press comprising: 

a plate cylinder, a blanket cylinder end an im- 
pression cylinder each mounted in a frame 
30 structure for rotation about parallel individual 

axes of rotation, the plate cylinder and the blan- 
ket cylinder having a common outer circumfer- 
ence defining a print repeat sure produced by 
the plate and blanket cylinders; 

95 

plate and blanket cylinder retention mecha- 
nisms respectively engaging the plate cylinder 
and the blanket cylinder, each retention mech- 
anism comprisingfirst and second trunnions ro- 

ao tatable within the frame structure and respec- 

tively engageable to a corresponding cylinder 
end, at least one of said first and second Lrun- 
nions being axj ally dispiaceable by an actuating 
member between an operative position and a 

43 disengaged position, said at least one trunnion 

being fastenable in mating engagement with 
said corresponding cylinder end In the opera- 
tive position and freely disconnected from said 
corresponding cylinder end in the disengaged 

SO position, such that the plate cylinder and the 

blanket cylinder are removable from the print- 
ing press from between the frame structure; 
and 

55 wherein at least one of the plate and blanket 

cylinder retention mechanisms is selectively dis- 
piaceable relative to the frame structure such that 
a distance between the axes of rotation is variable, 
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eaid at least one cylinder retention mechanism be- 
ing fastenable in a desired position to maintain the 
distance at a predetermined value; 

whereby the plate and blanket cylinders are 
removable from the printing press and substitutable 
with replacement cylinders having a different outer 
circumference, thereby providing a correspondingly 
different sized print repeat when the replacement 
cylinders are installed into the printing press. 

2. The printing press as defined in claim 1, wherein 
each Of the plate and blanket cylinders comprises 
a central mandrel shaft on which an outer sleeve ts 
removably fixed, the outer sleeves being removable 
from the central mandrel shafts when the cylinders 
are removed from the printing press such that sub- 
stitution of the outer sleeves by replacement 
sleeves is possible. 

3. Tho punting press as defined in claim 1, wherein 
mo piaio cylinder i£ eccentrically mounted, permit- 
l ng disengagement of the plate cylinder from con- 
fiding engagement with the blanket cylinder to 
temporarily interrupt printing. 

4. Tho printing press as defined in claim 1, wherein 
the lornnions arc rotatable in the frame structure 
within bearings, the bearings remaining in contact- . 
ing engagement with the frame structure when the 
trunnions are disposed in either one of the operative 
position and the disengaged position. 

5. The printing press as defined in claim 1, wherein 
the cylinder retention mechanism of the blanket cyl- 
inder comprises translating bearing blocks selec- 
tively dispiaceable within corresponding slots in the 
frame structure such that the blanket cylinder is lo- 
cated in the desired position relative to the substan- 
tially fixed plate cylinder. 

6. The printing press as defined in delm 1, further 
comprising a lateral adjustment mechanism provid- 
ing axial displacement oF the plate cylinder relative 
to the blanks- cylinder, thereby permitting fine axial 
relative adjustment of the plate cylinder and the 
blanket cylinder to precisely control a contact stripe 
therebetween. 

7. The printing press as defined in claim 6, wherein an 
independent motor is provide d for driving the lateral 
adjustment mechanism. 

8. The printing press as defined in claim 1, wherein 
the trunnions for eech of the plate and blanket cyl- 
inders are independently operable, such that each 
of the plate cylinder and blanket cylinder is inde- 
pendently removable when the corresponding trun- 
nions are displaced to the disengaged position. 


9. The printing press as defined in claim 1 , wherein 
the actuating member is pneumatically operated. 

10. The printing press as defined in claim 1, further 
s comprising a drive system having a drive motor op- 

eratively connected to one of the plate cylinder and 
the blanket cylinder to provide driven rotation there- 
to and a gear drive linkage mechanism operably in- 
ter-engaging the plate cylinder and the blanket cyl- 
10 inder for mutual rotation thereof, the gear drive link- 
age mechanism remaining in gear meshed engage- 
ment with both the plate cylinder and the blanket 
cylinder regardtess of their variable relative posi- 
tions. 

15 

11. The printing press as defined in claim 10, wherein 
the drive motor directly drives the plate cylinder. 

12. The printing press as defined In claim 11 , wherein 
so angular speed of the drive motor is variable, such 

that the replacement cylinders having the different 
outer circumference are employable without having 
to replace gear elements of the drive system. 

25 13. The printing press as defined in claim 1, wherein 
the plate and blanket cylinder retention mecha- 
nisms are independently operable. 

14. A cylinder drive system for an offset printing press 
30 having a plate cylinder and a blanket cylinder 

mounted in a frame structure such that a distance 
between axes of rotation thereof is selectively var- 
iable, the cylinder drive system comprising: 

35 a drive motor operatively connected to one of 

the plate cylinder and the blanket cylinder to 
provide driven rotation thereto; 

a gear drive linkage m echanism operably inter- 
na engaging the plate cylinder and the blanket cyl- 
inder such that the drive motor drives both the 
plate and blanket cylinders; and 

wherein the gear drive linkage mechanism re- 
4 * mains in gear meshed engagement with both the 
plate cylinder and the blanket cylinder regardless of 
the variable relative positions thereof. 

15. The cylinder drive system as defined in claim 14, 
so wherein the drive motor drives the plate cylinder. 

16. The cylinder drive system as defined In claim 14, 
wherein the gear drive linkage mechanism compris- 
es a plate cylinder gear, a blanket cylinder gear, a 

£5 first linkage arm having a first idler gear rotatabfy 
mounted thereto, and a second linkage arm ptvot- 
abiy engaged with the first linkage arm and having 
a second idler gear rotatabry mounted thereto, the 
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first and second Idler gears remaining intermeshed 
with each other and the plate cylinder and blanket 
cylinder respectively, regardless of the relative po- 
sitions of the plate and blanket cylinders. 

5 

17. The cylinder drive system as defined in claim 16, 
wherein the firsi linkage arm is pivotable about a 
plate cylinder rotation axis and the second linkage 
arm is pivotable about a blanket cylinder rotation ax- 
is, the first and second linkage arms being relatively 10 
pivotable about a pivot axis coaxial with a rotation, 
axis of one of Lhe first and second idler gears. 

18. The cylinder drive system as defined in claim 14, 
wherein the gear drive linkage mechanism compris- ts 
os a lateral retaining mechanism which prevents ex- 
cessive lateral movement thereof. 
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